As sea ice formation plays a key role in driving Antarctic Bottom Water (AABW) production through brine rejection and the associated production of High Salinity freezing point Shelf Water 0tSSW), a possible link between interannual variability of the ice cover and changes in AABW production is expected. Analysis of satellite data indicates that the summer minimum extents (and area) in the Weddell Sea were highly variable from 1979 through 1995, but the correlations of summer ice characteristics to those of subsequent winter are generally weak. We observed, instead, that unusually low summer minimum extents which occurred in 1981, 1985, 1988, and 1993 were preceded by high winter maximum extents (with effects in 1985 not as large as other years). During years of high winter maximum extents, the meridional winds were observed to be relatively strong and coastal polynya areas were greater than average. Wind effects appear to be an important factor in causing the large variability observed in the ice cover while the effects of air temperature variations are not apparent. Temporal variability of AABW in the western Weddell Sea from 1963 through 1993 also is observed, with the bottom water salinity being significantly lower in 1992 and 1993 than those in earlier decades. A strong direct connection of the ice data with AABW is not apparent from available data but our results suggest the intriguing possibility that AABW formation is affected by the passage of the Antarctic Circumpolar Wave. 
, respectively. Maximum ice extents and actual ice Ice extent is defined as the ocean surface area that is areas for the subsequent winter of each year are given in partly or completely covered by sea ice and is quantified the second columns of the two tables. In this study, the by taking the sum of the areas of each pixel with ice western limit of the Weddell sector has been modified concentrations greater than 15%. Actual ice area, on the from 60øW to 62øW to include all sea ice to the east of other hand, is defined as the surface area occupied by the Antarctic Peninsula. sea ice and is derived from the sum of the product of the It is apparent that there are large seasonal and ranging from 0.9 x 106 km 2 to 1.9 x 106 km 2, while the winter maximum ranges from 6.1 x 106 km 2 to 7.9 x 106 km 2 (Table 1) To evaluate the possible direct influence of the summer ice cover, a regression analysis was done between the minimum extents and other parameters associated extents are <2 x 106 km 2 (summer) and >6 x 106 km 2, (winter), respectively. The respective values for summer and winter lengths are given in columns 3 and 4 of Table 1 . Finally, the number of days from summer minimum to winter maximum and from winter maximum to summer minimum for each year are given in columns 5 and 6, respectively, while the areal expansion rates (defined as the change in ice extent/area from summer minimum to winter maximum divided by the number of days between minimum and maximum) are given in column 7. caused an apparent discontinuity or bias in the temperature record. The apparent difference is minimized by subtracting 5K (based on the difference of the averages between the two data sets) from each of the ECMWF-2 data points. We shall assume that the precision of data from each set, which appears consistent and coherent, is good enough to provide useful information One of the interesting results of the ice extent analysis is that high maximum extents (or ice area) in winter are followed by low minimum extents (or ice area) during the subsequent summer (in bold, Tables 1  and 2 ). This phenomenon occurred four times (1980, 1984, 1987, and 1992) -6  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i   ,  ,  ,  ,  i  ,  ,  ,  ,  ,  i  i  ,  , The plot in Figure l a , 1961, 1964, 1968, 1970, 1973, 1979, 1984, 1989, 1992 , and 1994) than other years. Except for 1992, however, these years (from 1979) do not match those of the peaks in ice extent during winter. Some peaks in temperature (e.g., 1959, 1967, 1971, 1977, 1979, 1984, 1987, and 1992) also do not exactly match the dips in ice extent (Table 1) generally consistently close to those of peak values in the meridional winds. The relatively lower average ice concentrations during these periods (Table 3) I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I   78  79  80  81  82  83  84  85  86  87  88  89  90  91  92  93  94 The results of the use of ice concentrations (IC-2) from the Arctic algorithm are plotted in Figure 7b and values are given (in parenthesis) in Table 3 . These results show considerably lower polynya areas than the previous ones. The average percentage differences between the two techniques are 42%, 22% and 20%, in Zone-l, Zone-2, and Zone-3, respectively. The discrepancies are believed to be mainly due to the presence of new and young ice, since the difference is caused by the use of the HV37 set which is more sensitive to these types of ice surfaces. Assuming that this is the case, the results from the two techniques can be used to assess the effect of having new and young ice cover instead of open water. Since heat and salinity fluxes are very different for new and young ice surfaces compared to those of thick ice, ability to detect them as part of a polynya feature is an important consideration. The percentage difference can thus be used as a guide in readjusting the estimates presented in Table 3 The relationship of increased coastal polynya area and associated greater HSSW production to increased ISW escape from the continental margin is not known and numerical model research is encouraged. One possibility that should be investigated is that increased may lead to increased production of HSSW of constant HSSW production is expected to occur during more salinity. Assuming that the entrainment ratio of brine to resident surface water of the winter mixed layer remains the same, increased sea ice production is expected to be linearly related to HSSW volume production of constant salinity. Hence, the interannual variations in HSSW production rate would be directly proportional to polynya areal extent, similar to the salinity increase listed in Table 3 . However, summer ice minimum extent does not correlate well with winter parameters and is highly correlated only with the length of summer, with a correlation coefficient of-0.88, confirming the effect of increased solar heating when summer occurs early. It is also weakly correlated with net ice production, and ice expansion rate, with correlation coefficients of-0.42, and -0.30, respectively. The negative signs for these coefficients are unexpected, since more extensive summer minima were expected to cause a conditioning in the ocean that would enhance ice production and ice areal expansion rate.
Our analysis shows that unusually high ice extents during the winter are followed by unusually low extents during the summer. These optimum winter events, which happened in 1980, 1984, 1987, and 1992, are shown to be correlated with meridional winds, which are coherent with the observed passages of the Antarctic Circumpolar Wave [White and Peterson, 1996] . Good correlation of the ice cover with available surface temperature data is not as apparent in the Weddell as in the Bellingshausen Sea. A hysteresis loop is observed in the relationships of surface temperature and ice extent, which may partly explain the lack of strong correlation. Also, the average temperature in the western Weddell Sea is a lot lower than that of the Bellingshausen Sea [King, 1991] .
The areal extent of coastal polynyas in the Weddell sector also has been analyzed in three zones and our results indicate a good correlation of polynya areas with ice extent and meridional winds. The coherence of the occurrence of peak values of areas of coastal polynyas and ice extent confirms that polynyas play a strong role in the production of sea ice and hence of cold, saline, dense water. The polynyas in the eastern Weddell Sea is comparable in size with those in the western region and are slightly better correlated with wind and ice extent. While one might expect production of HSSW in the eastern region, the narrow shelf prohibits accumulation of HSSW and thus suppresses the formation of dense bottom water [Fahrbach et al., 1994 
